The Impact of Increasing Food Supply on Human Nutrition-Implications for Commodity Priorities in Agricultural Research and Policy: Comment Jon A. Brandt and Joseph B. Goodwin
In a recent article in this Jourrlul, PinstrupAndersen, de Londono, and Hoover (P-L-H) estimated demand price elasticities for Cali, Colombia, using the method developed by Frisch. From these estimates the authors proceeded to examine the changes in the nutritional levels (measured in calories and protein) of different population income strata from shifts in individual food commodity supplies. As with all studies, the conclusions and implications from the results are influenced by the choice of analytical method. This comment examines in somewhat greater detail (than did P-L-H) the Frisch method, its appropriateness, and its limitations. We contend that the selection of the Frisch method by P-L-H for estimating demand price elasticities for individual food commodities was inappropriate and that the calculated price elasticities are likely biased.
The authors note that the Frisch method allows for the estimation (calculation) of a complete price elasticity of demand matrix. They also note that this process is based on the assumption of want independence among the commodities or groups of commodities considered, and that this assumption is not valid for all goods. P-L-H (p. 133) incorrectly state that "it may be possible, however, to group the bundle of goods available to the consumer to obtain little or no want independence among the groups," whereas, in fact, the reason for grouping goods is to obtain little or not want dependence.
A review of the literature regarding the Frisch method leads to but one conclusion: the assumption of want independence is likely to be true only for broad aggregate groups. Ijeaton criticizes the Frisch method because of the restrictiveness of the want independence assumption, which implies direct additivity of preferences. Houthakker suggests that the additivity assumption is most likely applicable with large aggregate groups such as clothing and food. Barten ( 1968) food, pleasure goods, and durables. None of these studies indicate that the method is applicable at the individual commodity level. In fact, Frisch did not suggest that the approach be used at the disaggregated level; rather he recommended its use to estimate elasticities for broad commodity groups where the assumption of want independence seems more valid.
Ayanian has shown that biased estimates ot price elasticities will result if the want independence assumption is not applicable. The bias is due to the utility interaction of commodity i with all other goods for which i is non-want independent. This is illustrated starting with Frisch's (pp. 183. 4) Ayanian (p. 85) noted, "The possibility that, in the absence of want independence, 1 utk= 0 (i.e., k,kZt that the effects of complementarity just offset all substitution effects related to good i) would seem to be very small." If good 1 is a substitute of several other goods (as is likely to be the case for individual food commodities, e.g., beef, pork, eggs, etc.), then 2 utk be greater than and the Frisch k,k#l estimates will be biased. To ignore these combined effects because of the assumption of want independence would lead to estimates which are below the true elasticities. Ayanian found this to be in accord with B ~ (1x4) ~ ~+ findings that ~twenty of the twenty-two nonzero utility interactions were substitutions.
The calculation of the matrix of demand price elasticities requires estimates of the income elasticities, budget proportions, and the flexibility of money, 8.The method by whch P-L-H calculated a is from Frisch's (p. 187) equation (64), which itself is based upon the assumption of want independence. The authors' six food commoditiesrice, beans, tomatoes, oranges, sugar, and cooking oil-used for calculating 8 are unlikely want independent. It is questionable whether the procedure was the best available, given the data (p. 136), Other methods are available for estimating&. Although Bieri and de Janvry did not report an estimate for Colombia (as noted bv the aithors), estimates were available for other South American countries (Chile, Argentina). These estimates were higher (in absolute value) than the one finally chosen by P-L-H. De Janvry, Bieri, and Nuiiez also suggest a formulation for estimating B which the authors recognized but rejected because of exchange rate problems between countries. Whether the method suggested by de Janvry, Bieri, and Nuiiez would have resulted in an estimate o f 8 that is poorer than one calculated with commodities which are not likely t o be want independent is a question worth considering. More recently Lluch et a]., suggested a formula for estimating 0 based on national accounts data. P-L-H's (p. 136) conclusion that their estimate of 6 is below what would be expected from previous estimates of other a i d , furthermire, that it is inconsistent with Frisch's conjecture that the absolute value of decreases a s the level of real income increases should cause them to suspect the applicability of using six individual food cornmodities for its estimation. The assumption of want independence is just not likely to hold at this level. Ayanian concluded that Frisch-calculated elasticity estimates were quite sensitive to decreasing values of 8,and that in particular the direct elasticities are likely to be (n -1) times more sensitive to errors in Commenr 589 &than are the cross-elasticities where 11 is the number of sectors (commodities) analyzed. If one has r e v e a l estimates Ayanian has shown that the higher (absolute) estimates should be weighted more heavily in averaging to reduce the expected error.
In an attempt to evaluate empirically the appropriateness of the want independence assumption, We have demand price commodities (or groups) at three levels of aggregation using the Frisch method. These results are then compared with price elasticities estimated from time-series data. To the extent that the want independence assumption is correct, the resulling elasticity estimates using the Frisch approaclh should approximately agree with what one would estimate statistically if adequate time-series data were available.' It is usually not possible to judge the reasonableness of the Frisch-generated estimates, par-~ ticularly in developing countries, because estimates from time-series data are not available as was the in the P-L-H study. Recent a*ic1es
Green$ Hassan, and provide time-series estimates of price and income for (' 1 four aggregated groups of commodities-durable goods, semidurables, nond u r a b l e~, and services, and ( b ) nine slightly less aggregated commodity groups, and by Hassan and Johnson (1976) for (c) twenty-seven individual food commodities or food groups similar to those in the P-L-H in terms of their level aggregation. An estimate of the flexibility of money of -1.30, which is used in the calculations below, was obtained for the four aggregated groups where the Waf! -independence assumption is likely to be valid. ' In table 1, estimates of the direct price elasticity from time-series data can be compared with those calculated using the Frisch method. It is readily apparent that the Frisch coefficients are nearly the same as their respective time-series values for the four most aggregated commodity groups suggesting that the Frisch method does quite well. For the middle aggregation level, the price elasticities calculated with the Frisch approach differ somewhat from the time-series estimates although in most cases, these differences are quite small.' Based on I This, of course, assumes that elasticities generated from econometric demand models using time series are the "true," or closer to the "true," elasticity estimates. As O'Riordan showed, the results from various statistical demand models can themselves v a v substantially; that is, estimates of a commodity price elasticity may vary due to different time periods, functional forms, or model Typically, however, time-series rr,ther than cross-section or budget data are thought to provide researchers with better measures of systematic changes in prices and quantities for demand elasticity estimation.
The estimated income flexibility (the inverse of the money flexibility, reported was more than three times its standard error.
' Because Green et al.,did not provide standard deviations for their estimates, no tests of statistical significance could be performed; however, due to the small differences it is unlikely that tk Frisch estimates are different from the time-series estimates. suggestions by Houthakker, it appears that at both of these aggregation levels, the assumption of want independence would be valid. At the bottom of table 1, it is apparent that the Frisch estimates differ substantially from the time series estimates for the individual food commodities or food groups. Of the twenty-seven time series price elasticities estimated, nine are directly from the regression analysis by Hassan and Johnson (1976) . Of these, no Frisch-calculated elasticity is within one standard deviation of the respective time-series elasticity and only two (fish and canned fruits) are within two standard deviations. Slightly different time-series price elasticity estimates and standard deviations (from those ultimately used in the complete matrix) are reported by the authors for ten additional commodities. Of these, only the Frisch-calculated elasticity for eggs is within two standard deviations of the time-series estimate and none is within one standard deviation. If the differences between the Frisch and the timeseries elasticities using the Canadian data are indicative of what is likely to occur with highly disaggregated commodities or groups, the Frisch method used by P-L-H appears to be inappropriate. The downward biased estimates agree with earlier theoretical analysis regarding the consequence of ignor~ng the combined effects of goods that are likely to be substitutes under non-want independence.
For a commodity whose budget proportion is low, e.g.. most individual food commodities, the Frisch price elasticity has been shown to be approximated by the income elasticity divided by the money flexibility coefficient (Barten 1977, and Deaton) . Given that most values of 8generated have typically been between -1 and -2 (Brown and Deaton, p. 1206), the use of this approximation generates price elasticities that are less (in absolute value) than their income elasticities. In fact, for individual food commodities, theory and empirical evidence would suggest that the converse is more likely true. Yet, in their two articles in this Journal, Pinstrup-Andersen and others present tables of price elasticities (P-L-H, p. 137) and of income elasticities (Pinstrup-Andersen and Caicedo, p. 407, table 3) in which the respective price and income coefficients for the food commodities are the same or nearly the same (in absolute value). It seems inconceivable for twenty-two food commodities or groups to have the same (absolute) price and income elasticities and is contrary to the empirical evidence available from other studies using time-series data (George and King, Hassan and Johnson 1976, Brandow, Mundlak) .
The low (relative to more aggregated commodity groupings) budget proportions of the food commodities (beef was the highest at 10%-12%) used by P-L-H explain how their calculated direct price elasticities could be the same (in absolute values) a s the income elasticities. However, if P-L-H's price elasticities based on the Frisch method differ from the true elasticities by amounts similar to the differences in group three of table 1, our suggestion, based on the theoretical and empirical analyses cited earlier, that a higher money flexibility coefficient would be more appropriate would cause P-L-H's Frisch-generated price elasticities to be even further from the true elasticities. This is not inconsistent, however. It only adds to our conviction that the assumption of want independence is not applicable for individual food commodities and that the Frisch method is inappropriate. P-L-H (p. 136) indicate that data on quantities consumed, prices, and income were collected for two periods in time. An alternative to the Frisch method for estimating price elasticities might be the one used by Hassan and Johnson (1977) . Although Hassan and Johnson indicated that their model and method were not elaborate, the estimates of the price elasticities based on cross-section data collected over a one-year period were plausible and consistent with estimates from time-series data.
In conclusion, the authors are to be commended for developing a procedure to examine nutritional impacts of alternative commodity priorities in agricultural research. This, along with their later article (Pinstrup-Andersen and Caicedo), identifies the need to examine the implications of policy recommendations for improving nutritional intake across commodities and across income strata. However, we are disturbed by the seemingly inappropriate application of a technique that was never intended for use in this manner by the original author (Frisch) .
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